In this letter, we summarize the latest results of the top-quark production and properties at the Tevatron. We do not include results of the top-quark mass and single top-quark production as they were presented in separate talks. The results of the measurements are mostly consistent with the standard-model predictions. However, by looking at the production asymmetry measured by CDF, one can see a discrepancy in both, tt inclusive and lepton-based measurements. DØ results of production asymmetry are compatible with the standard-model predictions as well as with the CDF results.
Using the BLUE method [2] , we combine two DØ and four CDF measurements with weights of 40% and 60%, respectively. The obtained value of the cross section is σ tt = 7.60 ± 0.41 pb [3] for a top-quark mass of 172.5 GeV/c 2 . The contributions to the uncertainty are 0.20 pb from statistical sources, 0.29 pb from systematic sources, and 0.21 pb from the uncertainty on the integrated luminosity. The main source of the systematic uncertainty is signal modeling. The result is in good agreement with the SM prediction of 7.35 +0.28 −0.33 pb at NNLO+NNLL in pertubative QCD [4] .
B. Differential cross section
Measurement of tt differential cross section provides direct test of QCD. Measurements deepen our understanding of QCD, and help us to improve the modeling of QCD processes. A precise QCD modeling is vital for many new-physics searches, where the differential top-quark cross sections are used to constrain new sources of physics (e.g. axigluon models).
DØ presents a measurement using full data sample (9.7 fb −1 ) of lepton+jets events. The differential cross section is studied as a function of the transverse momentum and absolute value of the rapidity of the top quarks as well as of the invariant mass of the tt pair. The events are required to contain an isolated lepton, a large imbalance in transverse momentum, and four or more jets with at least one jet identified to originate from a b quark. The final state is obtained by kinematic reconstruction and the result is corrected to parton-level top quark. The observed differential cross sections [5] are consistent with SM predictions. The authors compared the measurements also with predictions, which include different axigluon models with different couplings provided by Falkowski et al. [6] . One can say that some models are in tension with the presented data.
CDF reports a measurement of the differential cross section as a function of the top-quark production angle. The measurement is performed using lepton+jets events, corresponding to an integrated luminosity of 9.4 fb −1 . The authors employ the Legendre polynomials to characterize the shape of the differential cross section at the parton level. As Legendre moment a 0 contains only total cross section, all Legendre moments of degree l > 0 (a l ) are scaled, so that a 0 = 1. The observed Legendre moments are in good agreement with the NLO SM predictions [7] , with the exception of ∼ 2σ excess linear-term moment a 1 = 0.40 ± 0.12 [8] , compared to standard-model prediction of a 1 = 0.40
−0.03 . The result constrains t-channel explanations of the tt forward-backward asymmetry (see section V) and favors asymmetry models with strong s-channel components (i.e. axigluon models).
III. DECAY WIDTH AND LIFETIME
As we already mentioned, top quark is the heaviest elementary particle and its large mass endows it with the largest decay width. A deviation from the SM predictions could indicate decays via e.g., charged Higgs boson, stop squark, or flavor changing neutral current.
CDF reports direct measurement using tt-pair candidates reconstructed in the final state with one charged lepton and at least four hadronic jets, corresponding to full Tevatron Run II data set (8.7 fb −1 ). The total decay width is extracted by comparing reconstructed top-quark mass and mass of the hadronically decaying W boson with distributions derived from simulated signal and background samples. For the top-quark mass of 172.5 GeV/c 2 , CDF obtains Γ t = 2.21
GeV, what corresponds to a lifetime of 1.6 × 10 −25 < τ t < 6.0 × 10 −25 s [9] . The results is in agreement with the SM expectations.
The DØ most precise measurement is based on extracting of total decay width from the partial decay width Γ(t → W b) and the branching fraction B(t → W b). The Γ(t → W b) is obtained from the t-channel single top-quark production cross section and B(t → W b) is measured in tt events. The method assumes that the coupling leading to t-channel single top-quark production is identical to the coupling in the top-quark decay. For the top-quark mass of 172.5 GeV/c 2 , the resulting width is Γ t = 2.00 
IV. BRANCHING FRACTIONS
The decay rate of top quark into a W boson and a down-type quark q (q = d, s, b) is proportional to |V tq | 2 , the squared module of element of CKM matrix. Under the assumption of a unitary 3 × 3 CMK matrix, |V tb | is highly constrained to |V tb | = 0.999152
+0.000030
−0.000045 [11] , and the top quark decays almost exclusively to W b. The existence of a fourth generation of quarks would remove this constraint, would lead to smaller values of |V tb |, and could also affect the decay rates in the tt production. The latter can be used to extract the ratio of branching fractions, R = B(t → W b)/B(t → W q).
CDF reports the measurement in the dilepton decay channel using 8.7 fb −1 of data. The ratio obtained by the maximum likelihood estimator has value of R = 0.87 ± 0.07. Assuming the unitarity of the CKM matrix and the existence of the three quark generations, the authors extract |V tb | = 0.93 ± 0.04 [12] .
The DØ measurement uses data sample of 5.4 fb −1 . The final result is obtained as combination of lepton + jetsand dilepton-channel results. The obtained value of the ratio is R = 0.90 ± 0.04, and the extracted CKM matrix element |V tb | = 0.95 ± 0.02, assuming unitarity of the 3 × 3 CMK matrix [13] .
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V. PRODUCTION ASYMMETRIES
The tt pairs are produced through strong force quark-antiquark annihilation or gluon-gluon fusion. In the leading order (LO), the SM does not predict any asymmetry in either of the processes. However, at NLO, the SM predicts asymmetry coming from interference of the amplitudes of Born and box diagrams and interference of the initial and final state gluon radiation in quark-antiquark annihilation processes. Thectt production via gluon-gluon fusion remains symmetric also at the higher orders. Another contribution to asymmetry is due to interference of quark-gluon scattering processes or due to the electroweak interactions, but the expected contribution is small.
A. Forward-backward asymmetry
After the kinematic reconstruction of final tt state, one can define the forward-backward asymmetry using rapidity difference, ∆y = y t − yt:
where y t (yt) corresponds to rapidity of top (antitop) quark. Both, CDF and DØ measure the asymmetry in the lepton + jet channel using full data sets. After the full kinematic reconstruction of tt final state, the correction to the parton level is done using regularized 2D unfolding. The asymmetry measured by the CDF experiment is A F B = 0.164 ± 0.039(stat) ±0.026(syst) [14] , while the value measured by the DØ experiment is A F B = 0.106 ± 0.027(stat) ±0.013(syst) [15] .
Both experiments express the inclusive asymmetry as a function of top-quark pair mass, m tt . In addition to that, CDF presents also dependence of the A F B on the rapidity difference, |∆y| and on the transverse momentum of the tt system, p T (tt). The asymmetry at CDF is found to have approximately linear dependence on both |∆y| and m tt , as expected for the NLO charge asymmetry, although with larger slopes then are expected in the NLO prediction. The probabilities to observe the measured values or larger for the detector-level dependencies are 2.8σ and 2.4 σ for |∆y| and m tt , respectively. The DØ measurement of the A F B dependence on m tt shows compatibility of the data with the SM predictions as well as with the CDF result (see Fig. 1 ).
B. Lepton-based asymmetry
To measure the lepton-based asymmetry, there is no need to reconstruct tt final state. The advantage is also a good lepton charge determination and high precision of measurement of the lepton direction. One can define single-lepton asymmetry, A l F B , using the lepton charge multiplied by its rapidity (qy l ); or dilepton asymmetry, A ∆η F B , using the difference of pseudo-rapidities of positive and negative leptons (∆η = η l + − η l − ) in dilepton channel.
Both experiments measure the single-lepton asymmetry in lepton + jets [16, 17] and dilepton [18, 19] channels and combine the results using the BLUE method. CDF obtains A l F B = 0.090 +0.028 −0.026 [18] , while DØ measures the value of A l F B = 0.047 ± 0.023(stat)±0.015(syst) [17] . Comparing the results with the SM prediction of A l F B = 0.038 ± 0.003, one can say, that CDF sees 2σ excess, while DØ result is compatible with the expectations.
In the dilepton channel, CDF and DØ measure dilepton asymmetry of A ∆η F B = 0.072 ± 0.081 [18] and A ∆η F B = 0.123 ± 0.054(stat)±0.015(syst) [19] , respectively. Both results are compatible with SM prediction of 0.048 ± 0.003. Furthermore, DØ presents a ratio of single-lepton and dilepton asymmetries in dilepton channel. There is a discrepancy between the measured value of the ratio of A 
